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Growth, Development and Carcass Composition 
of Goats: A Review 
B.A. McGregor* 
GOATS provide over 1.97 million tonnes of meat 
annually (FAO 1980) representing 3.5% of total world 
meat production. In developing countries goats pro-
vide 8.5% of total estimated meat production. Meat 
production is the most important function of goats in 
the tropics (Devendra and Burns 1973). However the 
general level of productivity of goats is low because 
their ability to survive in harsh environments is more 
important than achievement of optimum production. 
Consequently goats suffer from low planes of nutri-
tion, poor husbandry and management, and inbreed-
ing. Moreover, the goat industry has received little 
assistance from improved technology or marketing 
systems, and little attention from animal scientists. 
In recent years a number of reviewers (McDowell 
and Bove 1977; Naude and Hofmeyr 1981. Gall 1983; 
and Devendra and Owen 1983) have grappled with the 
interpretation of the published data. Naude and 
Hofmeyr (1981) concluded: 'There is a dearth of 
information on meat production from goats. Interpreta-
tion of the relatively few published reports is compli-
cated by the fact that there are so many breeds kept 
under such widely different conditions that compari-
sons are not always meaningful.' However much 
recent work has yet to be published in scientific 
journals and remains in reports that are not widely 
distributed. This review does not endeavour to be 
exhaustive (readers are referred to the reviews cited 
above) but aims to highlight the major factors influenc-
ing growth and carcass development and deficiencies 
in our current knowledge. 
Growth Rates of Goats 
Breed 
One of the major influences on the growth of goats 
is the mature size of the sire and dam. Mature size in 
goats varies about five fold from 20 kg for dwarf 
African breeds to over 100 kg for improved Boer 
goats. Generally progeny of large breeds grow faster 
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than the progeny of small breeds (Table I), In some 
countries large breeds of goats have been used to 
crossbreed with small breeds to achieve faster growth 
rates (Table 2). This improved growth rate is largely 
due to the increased mature size of crossbred animals. 
Hybrid vigour (heterosis) may also be important in 
improving growth rates of crossbred goats. Inbreeding 
tends to reduce mature size resulting in inbred flocks 
exhibiting slower growth rates. 
Thus an easy way of achieving faster growth rates is 
to breed larger goats either by selective breeding 
within breeds (heritability estimates for mature size 
and growth to weaning are high) or by crossbreeding 
with larger breeds. Goats also have a large variation in 
other characters of interest to meat production such as 
carcass fat cover, eye muscle area. Unfortunately 
mature size of many breeds is poorly documented (see 
review by Mason 1981). Social as well as food supply 
problems must be overcome to achieve full potential of 
these changes. 
Sex 
Entire males grow faster than castrates which grow 
faster than females (Table I). Again these differences 
reflect differences in mature size. with males having 
heavier mature size than females. Androgens also have 
a positive effect on protein anabolism. Using males for 
meat production can be risky because during the 
breeding season males often lose appetite and may stop 
growing or even lose liveweight (McDowell and Bove 
1977). It is assumed that cryptorchids are internlediate 
in growth between entire males and castrates. Castrates 
treated with anabolic steroids (growth promotants) 
have grown faster than untreated controls (McGregor 
et at. 1984; see Table I). Younger animals tend to 
grow faster than older animals. 
Nutrition 
Kids fed on specially prepared milk diets and 
offered concentrates may reach rates of gain much 
higher than normally reared or weaned kids (Fehr et aL 
1976; see Table I). Seasonal conditions have a major 
influence on growth ratc. In browse and rangeland 
country or on perennial pasture lands where does have 
Table 1. Mature size of some common breeds of goats (from Devendra and Bums, 1973 and others) and selected growth rates 
reported in literature. 
Breed & 
location 
Improved Boer 
South Africa 
Damascus 
Cyprus 
Alpine 
France 
Saanen 
Britain 
Australia 
Anglo-N ubian 
World wide 
Jamnapari 
India 
Angora 
Texas 
Australia 
Feral 
Australia 
Beetal 
India 
Barbari 
India 
Kambing/Katjang 
Malaysia & Indonesia 
Mature 
wt. kg. 
100-110 
80-90 
80-90 
90-100 
90-100 
80-90 
70-85 
50-60 
50-60 
45-55(?) 
45-60 
35-45 
25-30 
Sex 
M 
F 
M 
C 
F 
M 
M 
C 
M 
C 
C 
C 
M+F 
M+F 
M+F 
M 
M+F 
M+F 
I. Campbell cited by Naude & Hofmeyr (1981) 
2. Louca et al. (1977) 
3. Fehretal. (1976) 
4. Owen & Mtenga (1980) 
5. McGregor(l980) 
6. Shelton & Huston (1966) 
7. McGregor (unpublished) 
Weight 
range kg 
3-30 
3-70 
3-29 
3-52 
20-50 
18-40 
18-37 
3-22 
3-22 
12-24 
15-25 
? 
27-31 
16-27 
20-27 
2-10 
3-17 
17-24 
15-24 
6-12 
2-22 
a continuous supply of food of fairly unifonn quality, 
kids grow steadily to weaning. Following removal of 
milk at weaning a setback in growth is usually 
followed by a period of slow growth over several years 
until mature size is reached. However in regions 
characterised by marked changes in pasture quality 
(dry tropics or Mediterranean climates) goats grow 
rapidly in the pasture growing season but then lose 
weight (sometimes almost as rapidly) in the non-
growing season when forced to graze dead pasture 
residues. During the following pasture growing season 
they regain lost weight and grow further to their mature 
weight. 
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Growth 
rate gld Feed 
291 ) Concentrate and excellent 
250 ) grazing 
272 ) Highly selected meat goats 
186 ) 
240 ) Barley & soy bean 
210 ) 20%CP 
190 ) 
219 Milk replacer 
241 Milk replacer & concentrates 
222 Concentrates 
210 Milk fed 
165 15% CP pellets 
154 Spring pasture 
122 16.5% CP pellets 
47 Pellets & hay as above + zeranol 
73 
175 Does fed oats & lucerne 
157 Spring pasture 
122 
88 Pigeon pea grazing as above with 
119 sorghum 
53 Berseem clover + barley 
29 Berseem only 
57 Various 
8. McGregor (I 984b ) 
9. McGregorctal.(I984) 
/0. McGregor et al. (1982) 
/1. Hoist & Pym (1977) 
12. Bin! & Norton (1982) 
13. SinghetaL (1980) 
14. Devendra (1967) 
ReJ. 
No. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
Numerous other nutritional influences affect the 
growth of goats including age of dam (first kidding 
does produce less milk than older does), month of 
kidding (in relation to seasonal conditions), birth type 
(singles obtain more milk than twins or triplets), 
pasture type, pasture availability, grazing pressure, 
and amount of supplementary feed provided. 
Compensatory growth (rapid growth following a 
long period of weight loss or weight stasis) is exhibited 
by sheep and cattle but the appropriate experiments 
have not yet been carried out with goats. McDowell 
and Bove (1977) concluded that goats do not exhibit 
compensatory growth. McGregor (l984b) has 
observed that nutritionally deprived yearling goats can 
'catch up' lost Iivewcight gain if given suitable 
conditions. In general it would appear that the degree 
of compensatory growth exhibited is dependent on the 
age or weight of the animal when under-nutrition is 
imposed; the younger the animal the less compensatory 
growth can be expected (Morgan 1972). AJlden (1970) 
imposed growth restrictions on young sheep during 
two stages of early life and found after rehabilitation 
that the smaller animals ate proportionally less than 
their better grown mates and consequently took 4.5 
years to compensate for their growth handicap. 
Table 2, Comparative liveweights of indigenous Katjang 
goats and their crossbreds in Malaysia (kg). 
Weighted mean of males and females, (Devendra 
1967). 
Jamnapari x Anglo-Nubian x 
Age Katjang Karjallg 
(Months) Katjang crossbreds crossbreds 
At birth 1.5 2.8 2.5 
3 7.5 13.8 13.2 
6 10.8 24.1 20.0 
12 22.2 40.0 35.6 
Mean live 
weight gain 56.7 101.9 90.7 
(g/d) 
Energy intake: A major limitation to rapid growth 
rates of ruminating goats is their low energy intake. 
While lactating dairy goats (goats of large mature size) 
have achieved relatively high levels of energy intake, 3 
to 4 x maintenance (Fehr and Sauvant 1980), many. 
breeds exhibit limited energy intake (about 1.5 to 2 x 
maintenance compared to 4 x maintenance for sheep). 
It is therefore obvious why growth rates and food 
conversion efficiencies (kg of feed/kg of Iiveweight 
gain) of goats are lower than growth rates and food 
conversion efficiencies of sheep. Unfortunately little 
objective data is available relating the rates of growth 
of goalS 10 their maintenance requirements. The NRC 
recommendations (1981) indirectly acknowledge the 
low potential growth rates of goats by providing 
nutrient requirements for growth rates up to only ISO g 
per day. The additional energy required to achieve this 
rate of growth is less than the maintenance energy 
requirements for goats above 15 kg liveweight on 
semi-arid rangeland or slightly hilly pastures. This 
indicates that goats may have difficulty in eating even 
twice their maintenance requirements. Indeed in four 
recent experiments with Angora goats fed grain-based 
diets the maximum intake achieved was 2.3 x 
maintenance. Some animals fed ad libitum ate only 1.3 
x maintenance (McGregor 1984a). These figures can 
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be compared to sheep which when offered grain based 
diets can grow up to 409 glday (Fraser and 0rskov 
1974) consuming 1043 g/day, about 3 X maintenance. 
Relatively fast gains in Angora goats can be obtained 
on spring pasture compared to animals housed and fed 
concentrates ad libitum (McGregor unpublished and 
1984b; see Table I). Our knowledge of factors 
influencing appetite, energy intake and growth of goats 
is limited and much further research is required to 
clarify the situation. 
General Development 
Allometric growth .equations indicate that during 
growth of goats from birth to maturity fat deposits 
develop twice as fast as the empty body while bone 
develops slower than the empty body. Muscles and the 
carcass develop at a slightly faster rate than the body 
(Owen et al. 1977; Wilson 1958b). Fehr et al. (1977) 
attempted to characterise the development of various 
tissues of kids from a dairy breed in relation to that of 
other domestic animals. They compared their results 
on kids with those obtained in cattle, sheep and pigs 
(Tulloh 1963) concerning the relationship between 
liveweight and the weight of bones, muscles, and fat 
during growth. The rate of development of the muscle 
masses of kids was similar to that of the pigs but 
greater than that of sheep. The proportion of bone mass 
of goats also resembled that of pigs. The relative mass 
of adipose tissue was definitely smaller in the kid than 
in the pig or lamb and was similar to that of cattle. 
Thus goats appear to be relatively late in maturing with 
fat tissues not reaching appreciable proportions of 
body weight until heavier Iiveweights are obtained 
when compared with sheep. Indeed sheep show several 
phases of growth from preruminant to fattening (Searle 
et al. 1972). These workers could not adequately 
describe the growth of sheep using the allometric 
equation and found that four linear equations (repre-
senting different phases of growth) were more accu-
rate. Different phases of growth have yet to be 
recorded in goats. 
The distribution of fat in goats is quite different from 
that of sheep (Lapido 1973, Table 3) with the major 
difference from an economic viewpoint being the 
much lower subcutaneous fat deposits. As Fehr et al. 
(1977) concluded, these results show clearly that the 
goat has particular carcass characteristics and that its 
growth cannot be directly equated with that of other 
species, especially ovine. 
Carcass Development and Composition 
As goats grow they deposit more fat in their carcass, 
reducing the percentage lean and increasing the 
percentage fat (Table 4). In recent years studies using 
the regression approach have been undertaken on a 
variety of breeds [Kirton 1970 (see Table 5); Fehr et al. 
1977; Naude and Venter 1977; McGregor 19821. 
Regression equations indicate that generally carcass 
weight increases 0.43 to 0.54 kg per kg increase in 
Iiveweight. Variation is related to size of goats and 
whether liveweight or empty body weight are used. 
Regression equations are also available to predict offal 
yields and carcass characteristics of goats (McGregor 
1982). Growth rates of carcasses from goats when 
Table 3. Locations of separable fat in goats and lambs 
expressed as percentage of total separable fat 
(Lapido 1973). 
Goats 
Small Large All Lambs 
Subcutaneous 14.0 14.2 14.1 29.7 
Intermuscular 40.5 39.0 39.8 45.0 
Kidney, pelvic and 
heart fats 15.7 15.2 15.4 10.6 
Visceral 28.9 30.3 29.6 15.3 
compared to sheep may be reduced by the relatively 
low levels of subcutaneous fat deposition (Table 3). 
Numerous factors influence carcass growth and are 
discussed later. 
Breed 
There seem to be breed differences in carcass fat 
deposits with Dairy goats (Fehr et al. 1976; McGregor 
1982) appearing leaner at any liveweight than Angora 
goats (McGregor, unpublished). This may indicate that 
the relationships that apply between mature size and 
carcass fatness of sheep and cattle. namely, that at any 
given Iiveweight animals of larger mature size may be 
leaner than animals of smaller mature size, will also 
apply to goats. However given that goats have a 
different partitioning of fat (little subcutaneous fat and 
relatively high visceral fat) compared to sheep and 
cattle (Table 3) the relationship between mature size 
and carcass fatness of goats may differ from that 
observed in sheep and cattle. More research needs to 
be carried out on genotype X diet x growth rate 
interactions with particular attention to nutrient parti-
tion. 
Table 4. The carcass composition (%) of goat breeds at different liveweights. 
Live weight range (kg) 
Breed Sex Tissue 15-20 20-30 30-40 40-50 50-60 Reference 
Botswana C Lean 59.3 60.10 59.14 57.79 Owen et al. (1977) 
Fat 8.7 10.60 14.81 14.83 
Saanen C Fat 10.13 16.98 21.15 23.34 24.70 McGregor (1982) 
Various M Lean 59.34 60.29 59.11 62.61 Lapido(l973) 
Dairy Fat 12.53 12.25 14.09 12.80 
Alpine M Lean 67.30 67.55 68.60 Fehr et al. (1976) 
Fat 5.10 6.58 7.10 
Table 5. Regression constants' relating carcass components to liveweight of male and female New Zealand feral goats (after 
Kirton 1970). (Liveweight range males 7-36 kg, females 4-26 kg). 
Male goats Female goats 
Component 
y Mean C m Mean C m 
Carcass kg 9.31 -0.233 0.459 6.05" 0 0.431 
Skin kg 2.41 +0.249 0.104 S 1.62 +0.443 0.070 
Head kg 1.87 -0.075 0.093 S 1.27 +0.159 0.066 
I:..iverg 474 + 115.5 17.23 S 424 +7.2 24.94 
Lungsg 365 +34 15.92 304 +36 16.03 
Stomachs kg 0.77 +0.084 0.033 S 0.65b -0.089 0.052 
Caul fatg 74 +21.3 2.53 S 96" 20.8 830 
a. Regression equations of the fonn Y mX + C where Y = predicted body component, X live weight. 
b. Pregnant goats have been omitted. 
S Indicates significant dirferenee (P<0.05), between male and female goats. 
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There may be breed differences in conformation of 
goat carcasses, certainly at the same carcass weight 
goats tend to have longer carcasses than sheep. 
However research has shown that conformation tends 
to be negatively related to meat yield as sheep with 
better conformation tend to be fatter (Kirton and 
Pickering 1967). Lean: bone ratios have also been 
used to eompare breeds on carcass meat yields. 
Generally lean : bone ratios increase as empty body 
weight increases - observations eonsistent with 
allometric growth coefficients. Lean: bone ratios 
range from 2.7 : I for dairy goats (Lapido 1973) to 3.8 
for Jamnapari and 4.9 for Barbari goats (Srivastava 
and Raizada 1968) and 4.7 for Boer goats (Naude and 
Hofmeyr 1981). When Naude and Hofmeyr (1981) 
compared Boer goats to South African Multon Merino, 
Dorper and Merino sheep, Boer goats had longer 
carcasses and higher lean: bone ratios. This finding 
has also been supported by Owen et aL (1978) 
studying indigenous Botswanan goats and sheep. 
However, lean: bone ratios can be misleading if 
one is attempting to evaluate carcasses for marketing, 
because fat is very valuable and saleable if it is desired 
by consumers and is in the right place. Lean : bone 
ratios are of some value if only lean meat is desired by 
consumers. Butterfield ([974) suggests that the most 
useful comparisons of lean : bone ratio are those made 
at the same level of fatness (or at equal muscle plus 
bone weights). When comparisons are made at equal 
fatness but at widely different weights, differences 
may be due only to the fact that the animals have 
proceeded to different points on their muscle and bone 
growth patterns. Butterfield's comments are very 
appropriate when lean : bone ratios of breeds with 
different mature size are being compared. 
Sex 
Generally at any particular liveweight entire males 
are leaner than castrates, which are leaner than females 
(Louca et aL 1977; Owen et al. 1978; Wilson 1958a; 
McGregor unpublished). However, these relationships 
may be distorted by variations in management (feed-
ing, lactation, mating) and careful interpretation of 
published data is necessary. As goats gain liveweight, 
carcass weights for males increase faster than for 
females (Kirton 1970). Kirton also jointed his carcas-
ses (Table 6). When the data on joints were compared 
at the same weight the males had heavier shoulder, 
neck, breast and shank (typical features of male sexual 
dimorphism) and females heavier leg, loin, ribs and 
flap. 
Nutrition 
The classic study of goat growth and development is 
that of Wilson (1958a; 1958b; 1960) who reported on 
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some influences of nutrition on the East African Dwarf 
goat (mature size 20-25 kg). Wilson dissected the 
carcasses and has presented very detailed results on the 
development of individual organs and tissues from 
birth to 13.6 kg liveweight of male and female goats. 
Well fed kids took 20 weeks to reach slaughter weight 
compared to 48 weeks for poorly fed kids. Well fed 
kids had a significantly higher fat content and larger 
visceral organs than low plane kids. When develop-
ment of body organs was examined on a fat-free 
carcass weight basis differenees in size of organs were 
related to fat-free carcass weight only. 
Table 6. Carcass composition of male and female New 
Zealand feral goats by joints (Kirton 1970; Kirton 
& Pickering 1967). 
Male goats Female goats Sheep 
Component 0/0 of side 0/0 of side % of side 
Leg 29.8 31.3 32.8 
Loin 10.2 11.5 11.0 
Ribs 8.7 9.0 J 1.7 
Flap 6.8 7.2 5.8 
Shoulder 20.8 20.6 22.3 
Breast and shank 13.7 13.0 9.0 
Neck 9.7 7.3 4.3 
Carcass weight kg 9.1 7.1 16.0 
Our knowledge of the influence of nutritional 
management on total body, carcass and subcutaneous 
fat deposits in goats is, however, rudimentary. Gaili et 
al. (1972) fed Sudan desert goats on concentrate diets 
and obtained carcasses with up to 19.5% fat as 
yearlings and 29.7% fat as mature goats. However live 
and carcass weights are not presented. Table 7 presents 
some recent unpublished work (McGregor) that com-
pared carcasses of similar size from yearling goats fed 
barley-based diets (ep 16%) for 19 weeks to animals 
run on pasture. Grain fed goats were nearly twice as fat 
as pasture fed goats. Grain fed does had carcasses with 
31.9% fat (41.0% if kidney and channel fat are 
included). Significant increases in subcutaneous fat 
deposits were observed. Slow rates of liveweight gain 
of these grain fed goats (66 gld females, 78 gld 
castrates) were associated with massive fat deposition. 
It is obviously important to identify nutritional man-
agement that results in fast growing carcasses as well 
as those practices that result in overfat carcasses. It 
appears that concentrate feeding may present problems 
in carcass fatness of goats, making them more 'sheep 
like' and perhaps losing their lean meat marketing 
image. 
Black (1974) supports the view that body composi-
tion may be manipulated through nutrition but points 
out that the most dramatic effects are likely to occur by 
altering the protein content of the diet. Black has 
calculated data from the milk fed lamb that by altering 
the intake of diets adequate in protein, the maximum 
difference in fat deposition is unlikely to exceed 5-8% 
of body weight. On the other hand, the differences in 
fat deposition resulting from alteration in protein 
content of diets theoretically may exceed 30% of body 
weight. It seems most unlikely that differences of this 
magnitude will be encountered in practice. 
Table 7. Carcass and offal yields of Angora x Australian 
feral kids fed grain or pasture (McGregor. B.A., 
unpublished) . 
Grain Fed Pasture Fed 
--.~----
Component Wethers Does Wethers Does 
No. of animals 3 3 
Liveweight kg 29.2 28.7 33.2 32.1. 
Fasted liveweight kg 27. I 26.7 28.6 28.6 
Hot carcass weight kg' 13.6 13.0 14.0 130 
Kidney & channel fat g 639 1187 102 384 
Caul fatg 1177 1790 362 932 
Carcass fat%' 26.5 31.9 12.5 20.0 
Average fat cover 
13th rib (mm) 2.8 2.2 0.7 1.7 
a. excluding kidney and channel fat. 
We do not know the influence of liveweight loss, 
weight stasis and compensatory growth on carcass 
fatness, or fat partitioning of goats. McGregor (unpub-
lished) found that three drought affected Angora goats 
with 6.6 kg carcasses contained 8.9% fat compared to 
normally grown goats of similar size with carcasses 
containing 18% fat. Whether goat carcasses arc leaner 
than sheep carcasses may therefore depend on the 
breed of goat and sheep as well as nutritional 
management. At equivalent carcass weights, McGre-
gor (1982) reported that pasture fed Saanen goats 
between 34 and 54 kg liveweight had carcasses with 
7-1.9% more lean meat than Australian meat lambs. 
Owen et al. (1978) reported that Botswana goats were 
leaner than indigenous sheep and Boer goats were 
leaner than local goats. However Naude and Hofmeyr 
(1981) report that Boer goats fed concentrate diets had 
fatter carcasses than South African Mutton Merino 
sheep and were fatter than Dorper sheep at carcass 
weights less than 13 kg. Boer goats had more total 
body fat than all sheep breeds excluding Dorpers 
heavier than 30 kg. 
Methods of Assessing Carcass Yield 
and Composition 
Use of Regression Equations 
Regression equations relating carcass yield, offal 
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yield and carcass composition to liveweight are 
available for several breeds (Kirton 1970; Fehr et al. 
1977; Naude and Venter 1977; McGregor 1982). The 
most important relationship relates carcass weight to 
live weight commonly referred to as dressing 
percentage. Numerous management factors influence 
dressing percentage from live goats. As many goat 
keepers and research workers obviously fail to recogn-
ise these factors, some are listed in Table 8. Thus in a 
given management system once dressing percentage 
has been determined empty body weight can be used to 
very accurately predict carcass and other offal yields of 
goats. However field workers are unable to accurately 
determine empty body weight and use either 24 hr 
fasted liveweight or Iiveweight (with subsequent loss 
of accuracy in prediction). 
Table 8. Factors influencing dressing percentage of goats. 
Factors increasing dressing percentage: 
Liveweight -- heavier animals are fatter 
Age- Older animals tend to be heavier 
Concentrate feeding - reduces gut fill, increases fat 
deposition 
Milk fed kids - reduces rumen development and gut fill 
Factors decreasing dressing percentage: 
Weaning - reduces fat reserves, increases gut fill 
Roughage feeding - increases gut fill, longer retention times 
Lactation reduces fat reserves 
Mating - reduces buck's appetite resulting in weight loss 
Dry pastures - causes weight loss especially fat reserves and 
perhaps more gut fill 
Heavy fleeces - causes over-eslimation of true liveweight. 
Representative examples of dressing percentage 
illustrating some of these points are shown in TabJe 9. 
Smaller goats dress out from 35 to 45% while larger 
goats dress out from 43 to 53%. The increase In 
dressing percentage with increasing Iiveweight is due 
to the relatively greater growth of fat and must:le 
compared to the rest of the empty body. According to 
Acosta (1979) castrates dress out 2.4% higher than 
males but this finding is not clear from other published 
reports. Unfortunately standardised methods of deter-
mining dressing percentage are often not used and so 
published reports can be misleading. It is obviously 
important that in each environment, with a given breed 
and management practice, that dressing percentage be 
determined over a range of Iiveweights. This will 
enable producers, market agents, and researchers to 
accurately estimate expected yields and therefore value 
of carcasses from live goats. 
Very few regression equations arc available relaiing 
sample joint dissection of goats to carcass composition 
Table 9. The effect of liveweight on dressing-out percentage in goats of different breed types (Figures in parentheses refer to 
dressing-out percentages calculated on an empty body weight basis). 
Liveweight range (kg) 
Breed Sex 8-15 15-20 20-30 
Botswana C 43.2 
(51.5) 
Saanen, 
Toggenburg M 47.1 
Nubian, Alpine (54.1) 
Jamnapari M 48.1 49.7 52.2 
F 44.6 43.9 43.0 
M = males, C = castrates, F = females. 
over a range of liveweights (Fehr et al. 1977; Naude 
and Hofmeyr 1981). As goats have relatively little 
subcutaneous fat deposition more sensitive indirect 
measures of carcass fatness may be kidney and channel 
fat and caul fat. Further research is obviously required 
to document carcass and offal yields, carcass composi-
tion:liveweight, and indirect measures of carcass 
composition for all goat breeds over a range of 
liveweight and management treatments. 
Jointing into Retail Cuts 
This method relies on there being a price differential 
for different carcass joints and so is irrelevant in 
markets that do not discriminate between joints. 
However it overcomes one of the problems of 
lean:bone ratios as it includes subcutaneous and some 
intramuscular fat in the saleable portion. 
Kirton (1970) found that feral goats appeared to 
have a higher proportion of 'less valuable' cuts such as 
neck, breast, and shank than lambs (Table 6). This is 
probably related to the lower level of fat deposition on 
the leg, loin, and ribs of goats compared to lambs and 
also to the heavier carcass weight of lambs. Indeed the 
hind legs of goats are usually the leanest joints 
(Devendra 1966; Owen et aL 1978; Arganosa et aL 
1977). However Kirton' s observations contrast with 
those of Owen et at (1977) who found Botswanan 
goats had higher yields of leg than indigenous sheep 
although loin yields were lower. 
Condition Scoring 
This method is used to assess the carcass develop-
ment of live goats before slaughter. The assessor feels 
the backbone and lumbar processes bchind the last rib 
for coverage and depth of flesh and scores the goat 
from I to 5. Goats scoring 3 or above are ready for 
market. This method is independent of liveweight. 
Assessors can become very proficient and repeatable in 
their determinations. Condition scoring is being 
promoted in Australia (McGregor 1983; Mitchell 
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30-40 40--50 50--60 Reference 
44.2 45.2 48.3 Owen et al. (1977) 
(52.8) (53.0) (55.8) 
50.5 50.1 51.9 Lapido (1973) 
(58.1) (56.9) (58.4) 
Panl et al. (1974) 
1983). The relationships between condition score, 
carcass development and market price is good. 
However, the relationships between condition scores 
and carcass fatness of different goat breeds is not 
documented. 
Classification Schemes for Goat Meats 
Development of classification and grading schemes 
specifically for goat meat is uncommon. De Boer 
(1983) concluded that as most goats are used for 
subsistence needs or sold in rural areas or at informal 
markets, the demand for classification schemes in 
developing countries is limited. This is surprising as 
De Boer (1983) and Devendra and Owen (1983) report 
that goat meat sells for 20% more than beef in Kenya, 
50% more in Iran, 10-30% more in Indonesia, 
Malaysia and the Philippines, and Naude and Hofmeyr 
(1981) report goat meat sells for 10% more than beef in 
South Africa. 
In some countries, attempts to use sheep grading 
schemes (USA, Britain, and South Africa) have 
resulted in goats being graded at the low end of the 
scale. This invariably occurs as goats have shallow 
subcutaneous fat deposits (usually less than 2 mm) and 
long leggy carcasses. A grading scheme specially 
developed for export goat carcasses, based on age, 
conformation and finish, has bcen used by the 
Botswana Meat Commission (Joubert 1973). In Mon-
terey, northeast Mexico, kid carcasses are sold at 
varying prices according to the quantity of abdominal 
fat (renal and perinephric) they contain. The carcasses 
with the most fat are usually those in most demand. 
Kidney fat in young milk-fed kids is one fat deposit 
which exists in sufficient quantity to enable it to be 
used in grading schemes for this type of carcass. In the 
German Democratic Republic, official grade standards 
for goats, based on age, carcass weight, meatiness and 
fat cover have been laid down (German Democratic 
Republic Official Standard, 1976) but such grading 
standards for goats are rare. Mitchell (pers. comm.) 
stated that export grading standards for carcasses are 
being developed in Australia to help grade the 4000 
tonne p.a. export trade to Asian and Caribbean 
countries. 
Obviously grading systems will need to be improved 
as production and trading in goat meat increases. 
Systems incorporating weight, length, eye muscle 
area, subcutaneous fat cover and kidney fat deposits 
need to be investigated. Inclusion of these measures 
and their relative 'value' will depend on market 
requirements (lean meat or fat meat). Classification 
schemes will need to accurately predict meat yields 
from carcasses otherwise they will be of no value to 
butchers and consumers. Perhaps there has been no 
requirement for classification of goat meat because 
yields have been very high owing to the lean nature of 
goat carcasses. This situation will change as we learn 
more about nutrition and management of goats and use 
different breeds for meat production. 
Much remains to be learnt about correct manage-
ment of goats before and during slaughter. Stress 
problems resulting in dark cutting meat as well as 
earcasses showing symptoms similar to PSE pigmeat 
have been observed in Australian goats transported 
long distances or subject to nutritional stress (McGre-
gor, unpublished). Grading is of little value if abattoir 
practices result in cold shortening, a problem easily 
overcome with electrical stimulation. 
Growth and Body Composition: 
Future Needs 
Numerous studies are in progress, or have recently 
been completed and remain unpublished. However, 
major deficiencies in our knowledge of growth and 
carcass composition of goats exist. Research projects 
must be aimed at providing new information to enable 
more efficient meat production in terms of food 
utilisation, and management practices need to be 
developed to produce optimum growth and carcass 
development. 
Subjects requiring urgent investigation are: 
• genotype x environment interactions. The mature. 
size of many goat breeds is poorly documented. 
Growth potential of genotypes in various nutritional 
environments and when crossbred need to be studied 
and documented. 
• documentation of carcass and offal yields of 
different genotypes under various management prac-
tices. Documentation of genotype x liveweight x 
total fat content is needed. Definition of differences in 
fat partitioning between genotypes is also required. 
• definition of the influence of energy intake on 
growth rates and body composition of kid and 
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ruminant goats. What role do supplementary feeds 
have to play in growth and carcass development? 
• definition of growth phases of goats. Do goats 
exhibit different phases of growth? What is the 
optimum time for marketing each genotype to mini-
mise fat deposition but to still achieve optimum 
marketing? Is lean meat production nutritionally more 
efficient when more kids are bred and slaughtered at 
light weights or when fewer kids are bred and 
slaughtered at heavier weights? 
• relationships between patterns of growth and 
carcass composition. What influences do nutritional 
restrictions and compensatory gain have on carcass 
composition and nutrient partitioning of goats? 
• definition of careass quality of goats for local and 
export markets. 
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